Letters 


Active and Passive Smoking and Pathological Indicators 
of Lung Cancer—A Report of Limited Value? 

To the Editor —Trichopoulos et al 1 have suggested, on the basis 
of an autopsy study of Greek women who did not die of lung 
cancer, that so-called passive smoking, specifically reported ex¬ 
posure to the husband's cigarette smoking, is highly associated 
with the incidence of lung cancer in nonsmoking women. 

Epidemiologic investigations of passive smoking have included 
thousands of nonsmoking women, with substantial numbers of 
such women included in many of the individual investigations. 
Even so, those studies collectively have indicated a relative risk 
(RR) of lung cancer associated with passive smoking of only 
about 12 (lower limit about 1.04). Whether or not this is sta¬ 
tistically significant is dependent on the choice of factors, such 
as the misciassification rate, used to adjust results. 

It is puzzling, then, that a study comprising only 30 never- 
smoking women would be expected to yield a clear or rea¬ 
sonably suggestive effect of passive smoking given that the 
epidemiologic data had suggested, at most, only a minor effect 
for passive smoking. 
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Somewhat less than the full complement of 30 nonsmoking 
women did in fact enter into the computation of an RR of 6.0 
for women exposed to passive smoking. The contrast was 
between an EPPL (epithelial, possibly precancerous lesions) 
score of 60 or higher as against an EPPL score of under 
40—excluded from the 30 nonsmoking women would be those 
with EPPL scores between 40 and 60. Perhaps as many as 
50% were excluded. When the number of individuals involved 
gets rather small. RR values can be highly erratic. 

The RR of having a high EPPL score (&60) vs having a low 
EPPL score (<40) for passive smokers at 6.0 exceeds that ofl. 4 
for former smokers and also that of 4.4 for active smokers. 
Trichopoulos et al provide a rationale for this strange outcome, 
but more likely it is simply that the data were unsuitable. Those 
data even indicated that heavy smoking might be protective 
against lung cancer, at 41 or more cigarettes per day, the average 
EPPL score was 42.93 vs 58.92 for one to 20 cigarettes per day. 
Such inconsistency' is perhaps not surprising in such a small 
study, which depended on the use of surrogate or next-of-kin in¬ 
formation on questions of exposure to active or passive smoking, 

While.Trichopoulos et al take pride in the fact that their study 
had certain aspects of objectivity, it does not follow that such 
limited objectivity would have rendered their work faultless. 

In their opening paragraph, Trichopoulos et al allude to the 
invocation, by challengers, of unlikely but conceivable biases. 
But it is the concern with just those unrecognized biases that are, 
or should be, the hallmark of the responsible epidemiologist. In 
Mantel and Haenszel, 2 we had suggested that a minimum RR of 
1.5 should be required so as to preclude any possible effect of an 
unrecognized bias. 

THE journal appears to have published the study by 
Trichopoulos et al not so much because its results withstand 
scrutiny, but because the claims advanced in the article seemed 
at first blush so startling. 

Nathan Mantel 
American University 
Washington, DC 


Edited oy Drumrrior.d Renne. MD. Deoufy Editor iWesi). ana Margaret A rVinner 
MD. Senior Editor 
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To the Editor. —A recent issue of JAMA describes work that 
contains a number of major flaws, collectively rendering the 
information presented as scientifically questionable. In Tri¬ 
chopoulos et al, 1 the authors' major conclusion that “these 
results provide support to the body of evidence linking pas¬ 
sive smoking to lung cancer" is, at best, weakly supported by 
the data. The authors candidly admit that their estimates of 
EPPL for “passive smoking’ were "not very precise," yet 
they go on to draw their major conclusion from these impre¬ 
cise data. 

Specifically, the authors examined only 17 nonsmoking 
women who were married to smokers, and 13 nonsmoking 
women who were married to nonsmokers. Estimates calcu¬ 
lated from these 30 subjects (only 7.5% of the subjects ex¬ 
amined) served as the basis for the conclusion of an effect of 
passive smoking. The low statistical power and the possibility 
of uncontrolled confounding in such a small sample are almost 
certain to distort any conclusion that might be drawn. The 
article’s abstract (and consequently, the lay press) failed to 
note these problems. 

The article refers to changes in lung tissue that are classed as 
EPPL. Equally likely from the description of the changes is that 
they were "epithelial, possibly not precancerous lesions," 

The study gives the EPPL scores of four elderly men. 
heavy smokers who had lung carcinoma. Of these four, one 
EPPL score was well below average, one was approximately 
average, and two were substantially higher than average. 
The correlation between actual lung cancer and EPPL score 
is thus weak, in direct opposition to the authors' hypothesis. 
The authors admit that there is no dose response in 
EPPL scores in current and ex-smokers. The authors' hy¬ 
pothesis would predict significant increases in EPPL scores 
in such subjects, and that such increases would be dose- 
related. The authors state, with only minimal reasoning in 
support, that the lack of dose relationships is "not surprising." 

It is difficult to obtain accurate information on the smoking 
status of a person based on interviews with distant members 
of their family or with '‘others" 2 : only 62% of the reported 
interviews were with spouses or children of the deceased. It 
is even more difficult to determine the extent of exposure to 
environmental tobacco smoke (ETS): was the dead subject, in 
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fact, ever exposed? Friedman el aP showed that 47.4% of 
nonsmoking women and 39.4% of nonsmoking men who were 
married to smokers report no ETS exposure at home. 

The study is based entirely on information gained from 
subjects who died in Athens. Greece, in the late 1980s. Athens 
has one of the world’s poorest records for urban air pollution, 
a fact well-known to the first author (Dr Triehopoulos), in that 
he has published extensively on the subject and on biological 
sequelae.' 5 The study does not take into account the effect of 
that significant air pollution on lung morphology. Correctly, 
the authors state “the present data cannot substantiate or 
challenge the notion that air pollution, of the type and levels 
present in Athens, is an important determinant of EPPL and, 
inferentially, lung cancer,” The authors conclude the article 
by reemphasizing that “overall, the results of the present 
investigation ... cannot facilitate the resolution of this im¬ 
portant and controversial issue.” 

Clearly, the emphasis in the article’s abstract, on the weakly 
supported and questionable conclusion about passive smok¬ 
ing, is unwarranted. 

Christopher R. E. Coggins, PhD 
Thomas J. Steichen, MS 
R. J. Reynolds Tobacco Co 
Winston-Salem, NC 
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To the Editor. —The US Environmental Protection Agency 
(EPA) has recently issued a draft summary of epidemiologi¬ 
cal data that they believe suggest that exposure to ETS is a 
risk factor for lung cancer in nonsmokers. Although some of 
the assumptions in the EPA risk assessment are still under 
discussion and the EPA has not issued a final report on this 
matter, the correlation suggested by the epidemiological stud¬ 
ies is certainly worthy of detailed biological investigation. 

Biologically based hypotheses are normally evaluated in a 
series of carefully controlled studies in cultured cells, in labo¬ 
ratory animals, and to the extent possible, in humans. Following 
publication of the EPA draft report suggesting an epidemio¬ 
logical association between ETS exposure and lung career risk, 
our laboratories carried out a series of tests in cultured cells and 
in laboratory animals to test the hypothesis that biological dam¬ 
age could be caused by concentrations of ETS found in indoor 
environments (O.W. Bombick et al, unpublished data, 1993).’'' 
The results of our studies indicate that concentrations of ETS 
found in indoor environments where smoking is occurring (0.1 
to 1.0 mg of particulate matter per cubic meter of air) do not 
produce histopathological or molecular damage. We have initi¬ 
ated a series of planned human studies on this topic, and thus 
we were very interested when the authors' study appeared. 
However, when we read the article 5 we were underw helmed, it 
was disappointing to find that the authors' conclusion was based 
on examination of only 30 people, not the hundreds of people 
discussed in the authors' summary of the manuscript or in the 
popular press reports. It was particularly disappointing to dis¬ 
cover that the authors did not include the data that supported 
their primary conclusion regarding the effect of ETS on lung 
histopathology in any of the four data tables appearing in the 
article, precluding the ability of other scientists to indepen¬ 
dently evaluate the data, [t is not at all clear why the EPPL 
scores for the two groups of nOnsmokers were not included in 


Table 3 or why the regression coefficients for EPPLs between 
these two groups were not included in Table 4. 

It is unusual for a study as potentially important this one 
to be published without including tabulated data on which the 
primary conclusion is based. The authors included tabulated 
data {Tables 3 and 4) for all sorts of peripheral descriptors, leg, 
age, gender, residential history) but did not include the data 
relating to the study’s primary objective and conclusion! In 
addition, it is troubling that the public, as well as scientists who 
only had time to read the authors’ summary, could easily have 
been misled about the actual number of individuals examined to 
test the authors' primary hypothesis. The actual number (30) is 
never stated in the article, and can be deciphered only by care¬ 
fully reading the ‘‘Results’’ section. The role of ETS in human 
health is a subject of enormous public importance and ail data 
on this topic must be presented and discussed openly and hon¬ 
estly in scientific journals and in the lay press, 

David J. Doolittle, PhD 

R. J. Reynolds Tobacco Co 

Winston-Salem, NC 
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To the Editor .—The article by Triehopoulos et al 1 provides 
yet more information on the hazards of tobacco smoking. 

On the other hand, I can’t help wondering if the associa¬ 
tions between passive smoking and lung pathology might 
have been stronger had the workers not excluded subjects 
who had died from cancer or lung disease. It might also have 
been interesting to look at cervical cancer and ceil atypia in 
the wives of smokers and nonsmokers. 

Kathryn Goldin, MD, MSPH 

Nashville, Tenn 

1. Trichopouios D. Molio F, Tomatia L, et al Active and passive smoking andj>a:h> 

logical indicators of lung cancer risk in an autopsy study. JAM A. 1637-1701. 

To the. Editor. —Trichopouios et al, 1 in their autopsy study, 
report a statistically significant increase in prevalence of 
EPPL in nonsmokers in relationship to marriage to a smoker. 
Their argument that this supports “the body of evidence 
linking passive smoking to lung cancer” is questionable. 

Use of EPPL is problematic, It is surprising that values of 
this supposed index of lung cancer risk were somewhat higher 
in the young than the old, in women than men, and in rural 
than urban dwellers. Nor was EPPL clearly related to oc¬ 
cupation or elevated in ex-smokers. Though it reportedly was 
raised significantly in current smokers, there was no dose- 
response, with heavy smokers having virtually identical val¬ 
ues to nonsmokers. Although the authors claim their “inspi¬ 
ration and methodologic approach ... drew heavily from the 
studies of Auerbach," Auerbach’s results differed greatly. 
Notably, Auerbach reported a massive difference between 
smokers and nonsmokers, with nonsmokers showing virtu¬ 
ally zero prevalence for many indexes used. For example, 
using as the index the percentage of sections showing basal 
cell hyperplasia together with atypical nuclei in at least 30% 
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untreated control groups. Measurement of liver T4-uridme diphosphate glu- 
curonosyltransferase (UDP-GT) activity at week 4 revealed no significant 
irteigroup differences. These results suggest that thyroid proliferative 
lesions were induced by KA administration due to continuous serum TSH 
stimulation through the negative feedback mechanism of the pituitary-thy¬ 
roid axis, with decreases of T3 and T4 caused by a mechanism independent 
of T4-UDP-GT activity. 


COMPARATIVE 50-WEEK DERMAL TUMOR PROMOTION 
EVALUATION OF CIGARETTE SMOKE CONDENSATE 
FROM A REFERENCE CIGARETTE AND AN ECLIPSE 
PROTOTYPE (7026A) TEST CIGARETTE IN FEMALE 
SENCAR MICE. 

D R Meckley 1 , A T Mosberg 1 . J D deBcthizy 1 . K R Van KampenL [ R J 
Reynolds Tobacco Co., Wins ion-Salem, NC: 3 The Pan Kampen Group. 
Ogden. UT. 

A 30-week derma! tumor promotion assay was conducted to compare the 
potential dermal tumor promotion activity of mainstream cigarette smoke 
condensate (CSC) collected from an ECLIPSE prototype cigarette (7026A), 
which primarily heats tobacco, and a 1R4F (University of Kentucky) refer¬ 
ence cigarette. Mainstream CSC‘s were collected by cold trap from smoke 
generators using the Federal Trade Commission puffing regimen. Female 
SENCAR mice were “initiated” with a single 75 ug application of DMBA to 
the shaved dorsal skin. The CSC’s were then applied to the skin three times 
per week for 29 weeks. Each CSC was administered at 10, 20, or 40 mg 
tar/application to groups of 40 animals. End-points included body weights, 
clinical observations, organ weights, dermal tumor development data and 
histopathology. The numbers of dermal tumors and the numbers of dermal 
tumor-bearing animals for the 1R4F reference CSC were statistically differ¬ 
ent from the "DMBA-initiated" and “acetone-promoted” confrol groups, and 
increased with increasing exposure. The number of dermal tumor-bearing 
animals for the high-dose 7026A prototype CSC was statistically signifi¬ 
cantly different from the control groups, Tbe numbers of dermal tumors for 
the mid- and high- dose 7026A prototype CSC were statistically different 
from the control groups and increased with increasing exposure. When cor¬ 
responding dose levels of reference and 7026A CSC were compared to each 
other, the mid- and high-dose 7026A CSC groups had statistically fewer der¬ 
mal tumors and tumor-bearing animals. In this assay, the dermal tumor-pro- 
motion potential of the 7026A CSC was, therefore, substantially reduced 
when compared to the 1R4F reference CSC. 


THE EFFECT OF CIGARETTE SMOKE ON THE 
METABOLISM OF THE TOBACCO-SPECIFIC 
NITROSAMINE 4-(METHYLNlTROSAM[NO)-l-(3- 
PYRIDYL)- l-BUTANONE (NNK) IN THE A/J MOUSE. 

D J Doolittle 1 . E Richter 3 , A R Tricker 5 . and B G Brown’. 'RJ Reynolds 
Tobacco Company. Winston-Salem. NC, USA: ^University of Munich, 
Munich, Germany. 1FTR. Neuchatel, Switzerland 

The effect of short-term exposure to whole cigarette smoke on the metabo¬ 
lism of the tobacco-specific nitrosamine, 4-(methylnitrosamino)-l-(3- 
pyridyl)-l-butanone (NNK) was studied in the A/J mouse. Mice (n= 12) were 
exposed to either HEPA-filtered room air (control group) or 1R4F cigarette 
smoke for 2 hrs at a concentration of 0.6 mg particulate matter per liter of 
air. Immediately following nose-only inhalation, all animals received an 
intraperitoneal (i.p.) administration of 7.5 pm ale/mo use ofrNNK containing 
10 pCi of ( 5 H]NNK and then placed in metabolic cages for 24 hr urine col¬ 
lections. Collected i^nne was u§?d to quantify the stable end products of the 
a -hydroxvlation metabolic pathway, which activates NNK, and stable end 
products of NNK detoxification. The metabolites resulting from NNK acti¬ 
vation by a -hydroxylation (hydroxy acid and keto acid) were significantly 
(p<0.05) reduced to 85% and 58% of control, respectively. Moreover, detox¬ 
ification to the NNAL and NNAL-giucuronide metabolites increased signif¬ 
icantly (p<0.05) to 108% and 116% of control, respectively. These results 
indicate that co-administration of cigarette smoke shifts the metabolism of 
NNK towards detoxification pathways compared to when NNK is adminis¬ 
tered alone. These results are consistent with previous studies demonstrating 
that cigarette smoke co-administration markedly reduces the formation of 
OMeG DNA adducts following NNK administration. 
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TUMOR PROMOTING ACTIVITIES OF XYLAZINE (XZ) 
AND ITS METABOLITE, 2,6-DI METH YL AN ILINE (DMA), 

IN A TWO-STAGE NASAL CARCINOGENICITY 
MODEL IN RATS INITIATED WITH 
N-BIS(2-HYDROXYPROPYL)NITROSAMINE (DHPN). 

T Koujitani 1 , K Mitsumori 1 , K Yasubara 1 , H Kobayashi 2 , H Onodera 1 , H 
Tflkagri, and M Hi rose 1 . 1 Division of Pathology, National Institute of 
Health Sciences. Tokyo, Japan; ^Chemistry Division, Institute of 
Environmental Toxicology, Ibaraki, Japan. Sponsor: T Shjrai . 

XZ is an a 2 -adrenergic agonist that is used in food-producing animals as a 
sedative agent. It has been reported that DMA, a metabolite of XZ, induced 
nasal cavity tumors in rat 2-year carcinogenicity study, but a carcinogenici¬ 
ty study of XZ has not been performed. To examine the tumor promoting 
effects of these chemicals, five-week old F344 male rats were given a single 
subcutaneous injection of DHPN (2400 mg/kg). Starting one week after the 
injection, the animals were given diet containing DMA (3000 ppm), XZ 
(1000 ppm, a maximum tolerated dose), or basal diet for 52 weeks. 
Histopatho logically, the total incidences of the nasal tumors including papil¬ 
lomas, adenomas or carcinomas in the DMA, XZ and basal diet groups were 
16/30 (p<0.01), 6/20 and 4/20, respectively. Dysplastic cell foci in the DMA, 
XZ and basal diet groups were observed at the incidences of 10/30 (p<0.01). 
2/20 and 1/20, respectively. In the second experiment, rats were given diet 
containing DMA (3000 ppm) or XZ (1000 ppm) for 28 days, and plasma 
levels of DMA and/or XZ were measured. Plasma levels of DMA in the 
DMA group at days 7 and 28 were 0.36 and 0.20 pg/ml, respectively, but 
those of DMA and XZ in the XZ group were below the detection limit (0.02 
pg/ml). These results strongly indicate that DMA has a tumor promoting 
effect in the rat nasal cavity, and suggest that XZ is not carcinogenic to the 
rat nasal cavity, because the amounts of XZ and DMA in plasma were too 
small to exert promotion activity in the XZ group. 
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MIREX skin TUMOR promotion in male mice is 

REGULATED BY ESTRADIOL. 


K L Porter, C L Robinette and R C Smart . Dept, of Toxicology. North 
Carolina State University, Raleigh, NC, USA. 

Mirex, an organochlorine pesticide, is a potent tumor promoter in female 
mouse skin. Previous studies in our laboratory have shown that intact female 
mice are 3 to 4 times more sensitive to mirex promotion than ovariectomi^ed 
(OVX) female mice, and that 17p -estradiol (E2) implants in OVX female 
mice can partially restore the intact female response. In addition, female 
mice are 3 to 4 times more sensitive to mirex promotion than male mice, fur¬ 
ther supporting a role for E2 in mirex promotion. Since male mice arc rela¬ 
tively resistant to mirex promotion, we wanted to determine if chronic sys¬ 
temic E2 elevation could increase the mirex tumor response of male mice to 
that of females. Intact male mice were initiated with 7,12- 
dimethylbeiiz[<j]anthracene and two weeks later were divided into groups 
and subjected to the following treatments; castration and blank implants, 
castration and E2 implants or sham castration and blank implants. Castrated 
male mice developed 3 fold fewer tumors than intact mice, and E2 implants 
were able to completely reverse die effects of castration on mirex promotion, 
but could not increase the male tumor response to that of intact female mice. 
We found that serum E2 in castrated male mice with E2 implants was 15.5 
± 5.7 pg/ml, which is at the low end of the intact cycling female range of 5.8 
to 79.6 pg/ml. This difference could account for the inability of maie mice 
to acquire the female mirex tumor response, Surprisingly, the serum E2 lev¬ 
els in intact and castrated male mice with blank implants were 10.1 ±3.6 
pg/ml and 9.1 ±3.1 pg/ml, respectively. To address the disparity between 
senim E2 levels and mirex promotion sensitivity in intact and castrate mice, 
we assayed E2 in skin and found that skin E2 levels are at least ten times 
greater than serum E2 levels in intact male mice, and we are currently exam¬ 
ining skin E2 levels in castrate mice. These data suggest that E2 is important 
in regulating mirex promotion in male mice and that cutaneous E2 levels and 
factors regulating E2 levels and/or responsiveness are as important as sys¬ 
temic serum £2. (NEIHS Gram ES08127) 
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